A role of ion channels in the interactions between bacterial pathogens and their animal hosts is well established. In some cases, regulation of endogenous channels in the target species is disrupted by bacterial toxins, resulting in an alteration of ion flux and a perturbation of cellular function (1) . In a more extreme example, hemolytic bacteria actually insert poreforming proteins into the plasma membranes of their hosts, triggering massive loss of accumulated ionic solutes and cell death (2, 3) . In plants as well, pathogenic bacteria may produce or elicit signals of an electrical nature; for example, electrical signaling has been implicated in plant responses to wounding (4) . But not all plant-bacteria interactions are pathogenic. One example of a beneficial interaction can be found in the symbiotic relationship between legumes and rhizobia bacteria of the genera Rhizobium, Bradyrhizobium, and Azorhizobium (reviewed in refs. 5 and 6) . This symbiosis results in the formation of a root nodule, within which the bacteria reduce atmospheric nitrogen into forms accessible to the plant and the plant provides organic carbon substances that sustain the bacterial cells. It has been speculated that this symbiotic relationship evolved from one that was initially pathogenic (7) , and so it should perhaps not be surprising to learn that recent studies now implicate electrical signaling and ion channels in the communication processes that initiate nodule formation.
The communication between legume and bacteria is quite specific, as with rare exceptions just one strain of rhizobia will successfully form nodules on a given legume species. Host-bacteria recognition begins with flavonoids exuded from the roots, which serve as chemoattractants and growth enhancers of particular bacterial strains. In many bacterial species, flavonoids also enable activation of nod genes by a transcription factor encoded by nodD. Nodulation (nod) genes are bacterial genes involved in the nodulation response; some of these (e.g., nodABC) are conserved in all rhizobia, whereas others (e.g., nodE) are found only in certain strains and help to confer host specificity.
The flavonoid requirement is not universal, so flavonoids are viewed as only broad range determinants of host specificity. The ultimate determination of host specificity resides in bacterial compounds synthesized by nod gene-encoded enzymes and secreted into the rhizosphere. These compounds, called Nod factors, are Nacetylglucosamines, and the side chain composition of these substituted oligosaccharides determines the host range of the bacteria. The mechanism by which a given Nod factor is recognized only by the appropriate host species is still a mystery. However, a few years ago it was shown that Nod factor NodRm-IV(S) of Rhizobium meliloti causes membrane depolarization in root hair cells of the host plant, alfalfa, but not in root hairs of a nonlegume, tomato (8) . In theory, mechanisms of membrane depolarization include cation uptake, anion efflux, and inhibition of the hyperpolarizing H+-ATPase found on the plant plasma membrane. In practice, the ionic basis of this depolarization has yet to be defined. Nevertheless, the results of Ehrhardt et al. (8) provided the first evidence that electrical signaling is important in this highly evolved interaction. Now, data recently published in this journal by Downie's group (9) provide a glimpse into one mechanism by which bacteria may affect the membrane potential and electrical status of the host cells.
The study of Sutton, Lea, and Downie (9) concerns the legumes pea (Pisum) and vetch (Vicia) and their nodulation by Rhizobium leguminosarum biovar viciae. Downie and Surin's (10) previous assays of nodulation capacity by various R. leguminosarum biovar viciae mutants set the stage for the present experiments and are one example of how the powerful tools of molecular biology have been utilized to dissect the genetics of nitrogen fixation. A deletion mutant of R. leguminosarum biovar viciae lacking seven host-specifying nod genes, nodEFLMNTO, produces a Nod factor that has a C18:1 fatty acid side chain rather than the C18:4 fatty acid that is normally synthesized. This mutant is unable to form nodules (10) . Nodulation on pea and Vicia hirsuta is partially restored by plasmids carrying nodEF, and this is reasonable because the products of these genes are implicated in biosynthesis of the C18:4 fatty acid (11) . However, surprisingly, nodulation capacity on V. hirsuta is also partially restored to the deletion mutant by a plasmid carrying nodO, even though mutation of nodO in an otherwise wild-type bacteria does not affect nodulation (10, 12) . The nodO gene does not appear to be involved in the synthesis of Nod factor; rather, this gene encodes a secreted Ca2+-binding protein with homology to the bacterial pore-forming hemolysins (13) . The structural similarity of NodO to hemolysins inspired Sutton et al. (9) to test the pore-forming properties of this rhizobial product. Indeed, when Sutton et al. (9) purified NodO and inserted the protein into artificial bilayers, they found that it formed a cation-selective ion channel. These researchers speculate that NodO permits cation uptake in vivo, thereby producing or enhancing the membrane depolarization apparently associated with successful bacteria-plant interactions. Sutton et al. (9) Once the initial recognition process between legume and bacteria has been successfully completed, a series of developmental changes is initiated in the legume root. These changes start with root hair curling and the initiation of cell division in the inner, cortical layer of the root, where the nodule will eventually form. An invagination called an infection thread is produced, and it is through this passageway that the bacteria enter the plant. Eventually the bacteria are endocytosed into the cortical cells-that is, the bacteria are encased by a membrane of plant origin. The bacteria differentiate into nitrogenfixing bacteroids, and the membrane, the symbiosome membrane or peribacteroid membrane, also differentiates. Unique plant-encoded proteins, a subset of the nodule-specific proteins or "nodulins," are incorporated into the symbiosome membrane. This specific expression and targeting is not surprising when it is remembered that it is across this membrane that plant metabolites that sustain the bacteroids must be transported. Elegant work from the laboratory of Daniel M. Roberts (15) utilizing soybean and its cognate bacterial species, Bradyrhizobium japonicium, has now shown that one of these proteins, nodulin 26, is also an ion channel. The deduced amino acid sequence of the nodulin 26 gene product shows homology to the MIP family of channels (16, 17) , which includes ion channels, water channels, and channels permeable to carbon compounds (15) . Using a similar strategy as Sutton et al. (9) 
